What is claimed is: 



A scanner for reading computer-readable codes, the scanner 




[0079] 1 

2 comprising: 

3 an imaging camera Configured to produce an image of a computer-readable 

4 code from a surface; 

5 a shroud at least ddrtially surrounding the imaging camera and configured to 

6 exclude ambient light from entejfing the imaging camera when the scanner is held against the 

7 surface; and 

8 an illuminatiofi lamp disposed within the shroud to illuminate the computer- 

9 readable code at an angle such that light from the illumination lamp is not directly reflected 

10 from the surface to the imaging camera. 

[0080] 2. The scanner of 1 

2 spectral response variation of less than 25% 



tfilaim 1 
► fi\>m ab< 



wherein the imaging camera has a 
about 400 nm to about 700 nm. 



I. 




[008 1 ] 3. The scanner of claim 1 therein the imaging camera is a 

2 photopic imaging camera. / 

[0082] 4. The scanned of claim 3 further comprising an optical filter 

2 disposed between the imaging camera andlthe surface, the optical filter transmitting relatively 

3 more blue and red light than green light to Hie imaging camera. 

1 [0083] S.^^VNt scanner of claim 1 wherein the shroud is configured to 

2 place the scannepafaselected angle relative to the surface when the scanner is held against 

3 thesurfja 

^*^C*^^ [0084] 6. The scanner of claim 1 wherein the imaging camera is disposed 

2 a distance d from the surface and has a camera Imaging area with an image width of 2s, the 

3 imaging area having a first edge and an opposite edge, wherein the illumination lamp is 

4 disposed beyond, relative to the imaging earner! a limit line extending from the first edge or 

5 the opposite edge at an angle from normal to theburface, the angle being greater than the 

6 inverse tangent of slid. 



1 



[0085] 



The scanner of claim 6 wherein the angle is greater than 13 
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2 degrees. 



1 [0086] 

1 [0087] 

2 comprising: 



8. The scanner of claimjl farther comprising a photodiode. 

9. A scanner for reading computer-readable codes, the scanner 



an imaging camera configured u/produce an image of a computer-readable 



4 code from a surface; 



5 



8 
9 



a shroud at least partially surrounding the imaging camera and configured to 

6 exclude ambient light from entering the imaging camera when the scanner is held against the 

7 surface and to hold the imagingxamera in a selected relation to the surface; 
a photodiode^isposed within the shroud; and 

an illumination lamp disposed within the shroud beyond, relative to the 

10 imaging camera, a lirrfit line extending from an edge of a imaging region at an angle of 

1 1 inverse tangent s/2a wherein s is one-half the width of the imaging region and d is the 

12 distance of th^amera from the surface. 

[0088] 1 0. A method of scalining an image of computer-readable code 

2 from an electronic display, the method comprising: 

3 providing a scanner with a photpdetector and an illumination lamp in the off 

4 condition, then; 

5 measuring light from the electronic display with the photodetector, and, if the 

6 measured light is below a selected threshold; 

7 turning on the illumination lamp;\and 

8 scanning the image of the compurer-readable code from the electronic display. 



1 [0089] 

2 photodiode. 

1 [0090] 

2 imaging camera. 

1 [0091] 

2 emissive display. 



1 1 . The method of claan 1 0 wherein the photodetector is a 



12. The method of claim 10 wherein the photodetector is an 



13. The method of claim 10 wherein the electronic display is an 
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1 [0092] 14. The meth^ of claim 10 further comprising steps, after the 

2 scanning step, of: 

3 evaluating an exposure level of the computer-readable code, and, if the 

4 exposure level is outside preselected limits; 

5 adjusting an exposure parameter of the scanner; and 

6 scanning thpmage of the computer-readable code from the electronic display. 

> Jjj^x**^ [0093] 1 5. A computer-jeadable medium having computer-executable 

2 instructions for performing a method comprising: 

3 measuring light from an electronic display with a photodetector, and, if the 

4 measured light is below a selected threshol I; 



5 
6 



turning on an illumination \l mp; and 



scanning a computer-readal 



le code from the electronic display. 



1 [0094] 16. A method of scanning a barcode from an electronic display 

2 with an imaging scanner, the method comprising: 

3 measuring a refresh period of the electronic display; 

4 setting an exposure time of tne imaging scanner according to the measured 

5 refresh period. 



[0095] 1 7. The method ^laim 1 6 wherein the exposure time is at least 

2 twice the refresh period. 



1 [0096] 18. 

2 ten times the refresh perio 
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[0097] 



2 1 0-20 times the-rcfresh period. 




ie method of claim 16 wherein the exposure time is at least 



The method of claim 16 wherein the exposure time is between 



[0098] 



20. The method 



capturing an image from th ; electronic display with the imaging scanner; 



evaluating the image for ar 



5 exposure level. 



of claim 16 further comprising steps of 



exposure level; and 



adjusting an exposure para neter of the imaging scanner according to the 
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1 f [0099] 21 . A method of scaniJng a barcode from an electronic display 

with an imaging scanner, the method comprising: 

3 capturing a first image of the baipode; 

4 evaluating the first image for amexposure level; 

5 adjusting an exposure parameter of the imaging scanner according to the 

6 exposure level; 

7 capturing a second image of thfe barcode; 

8 attempting to decode the secorld image to obtain barcode information, and if 

9 the attempting step fails; 



measuring a refresh period of 



13 
14 



capturing a third image of the 



decoding the third image to o >tain barcode information 



[00100] 



le electronic display; 



10 

1 1 setting an exposure time of th< imaging scanner according to the measured 

12 refresh period; 



barcode; and 



22. A computer-n adable medium having computer-executable 



2 instructions for performing a method of: 



measuring a refreshlperiod of an emissive electronic display; 
setting an exposureltime of an imaging scanner according to the 




3 
4 

5 measured refresh period; and 

6 imaging a barcode displayed on the emissive electronic display. 

1 [00101] 23. A method of scanning animage of a barcode displayed on an 

2 electronic display with non-square pixels, the method^comprising: 

3 capturing the image of the barcode displayed on the electronic display; 

4 digitizing the image to create a digitized image; 

5 providing the digitized image p a processor; 

6 determining an aspect ratio/f a barcode element, and, if the aspect ratio is 



7 outside of preselected limits; 



8 



scaling the digitized intege to create a scaled virtual image with scaled barcode 



9 elements having aspect ratios withtfi the preselected limits; and 



10 



decoding the sca)ed virtual image to obtain barcode information. 



22 



% s 




C N f [00102] 24. A method of scanning an image of a barcode displayed on an 

2 electronic display, the method comprising: 

3 capturing the image of the h&rcode displayed on the electronic display; 

4 digitizing the image to create a digitized image; 

5 providing the digitized imabe to a processor; 

6 digitally filtering interference patterns from the digitized image to create j 

7 filtered image; and 

8 decoding the filtered ima|e to obtain barcode information. 

1 [00103] 25. The metl^xi of claim 24 wherein the electronic display is a 

2 color display. 

1 [00104] 26. A methtid of scanning an image of a barcode displayed on an 

2 electronic display, the method comprising: 

3 evaluating the electrojic display to determine if the electronic display is an 

4 emissive display; 

5 capturing a first imaie of the barcode with an imaging scanner; 

6 evaluating an exposure level to determine if the exposure level is within 

7 preselected exposure level limits, aid, if the exposure level is not within the preselected 

8 exposure level limits; 

9 adjusting an exposufe parameter of the imaging scanner; 
capturing a second Image of the barcode with the imaging scanner; and 
decoding the seconH image of the barcode to obtain barcode information. 

1 [00105] 27. A method of scanning an imag/ofa barcode displayed on an 

2 electronic display, the method comprising: 

3 evaluating the electronic display to determine if the electronic display is an 

4 emissive display; 

5 capturing a first image of the barcode with an imaging scanner; 

6 evaluating an exposure leveLto determine if the exposure level is within 

7 preselected exposure level limits, and, if/the exposure level is not within the preselected 

8 exposure level limits; 

9 adjusting an exposufe parameter of the imaging scanner; 



10 
11 



23 



capturing a second image of the barcode with the imaging scanner; 
attempting to decode the second/image to obtain barcode information, and, if 
the attempt to decode fails; / 

measuring the electronic dismay for flickering; 
determining a flicker period; 

setting an exposure time .according to the flicker period; 

capturing a third image/of the barcode with the imaging scanner; and 

decoding the third image to obtain barcode information. 
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